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(54) BATTERY PACK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To wire a lead along the 
cylindrical surface of a cylindrical ceil simply and easily, 
and securely so that the lead is not shifted from the 
position, and wire the lead and insulate it from the outer 
case of a battery without using an exclusive insulating 
material. 

SOLUTION: As for a battery pack, a spacer 3 is 
arranged and installed between cylindrical cells 2 which 
are arranged and installed in parallel with each other, and 
the neighbored cylindrical cells 2 are arranged in the 
home position by means of this spacer. The spacer 3 
has a cell mounting face 31 which is formed in a shape 
to match the shape of the gap formed between the 
spacer and the adjacently arranged cylindrical cell 2, and 
a lead retaining face 32 which exists at the face in the 
opposite side to this cell mounting face 31 and which 
installs either a convex part 34 or a concave part or 
both to retain the lead 6 in the home position. The cell 
pack is arranged in its prescribed position with the ceil 
mounting face 31 of the spacer 3 in contact with the cylindrical cell 2, and 
arranged in its prescribed position by either the convex part 34 or the 
of the lead retaining face 32. 
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[0022] In the core pack shown in FIG 7, a circuit substrate 4- is arranged at the battery end 
surface of the cylindrical batteries 2 with an insulating holder 5 interposed. Electronic 
components 7 forming a protection circuit for the batteries 2 are mounted on the circuit 
substrate 4. The protection circuit detects the voltage of the batteries to prevent the batteries 
2 from overcharge and overdischarge. Further, when an overcurrent flows in a battery 2, the 
protection circuit cuts off the current. As shown in FIG 7, the circuit substrate 4 is a printed 
circuit board in a shape substantially along the contour of the battery end surface. A notch 
41 that receives the insulating holder 5 is formed in the circuit substrate 4. The circuit 
substrate 4 in the drawing includes four connection portions 42 to be connected to the leads 6 
by soldering. In the drawing, two of the connection portions 42 in the middle are connected 
by soldering the ends of the leads 6 wired on the lead holding surface 32 of the spacer 3. 
The leads 8 connected to the connection portions 42 on the respective sides by soldering are 
welded and connected to the electrodes 2A at the battery end surface of the cylindrical 
batteries 2 opposed to the circuit substrate 4. The circuit substrate 4 is coimected to the 
cylindrical batteries 2 firmly through the four leads 6, 8. 

[0023] The insulating holder 5 fixes the output terminals 9, which are soldered and 
connected to the circuit substrate 4. The output terminals 9 are metal plates bent in an 
L-shape, as shown in the cross-sectional view of FIG 2, and pass through the insulating 
holder 5 to be fixed. The protruding distal ends thereof passing through the insulating holder 
5 are fixed to the connection portions 43 of the circuit substrate 4 by soldering. The 
insulating holder 5 is arranged between the circuit substrate 4 and the battery end surface of 
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the cylindrical batteries 2, as shown in FIGS. 2 and 4 to insulate the circuit substrate 4 from 
the battery end surface. The insulating holder 5 shown in the drawings includes an 
insulating plate portion 51 for insulation provided between the circuit substrate 4 and the 
battery end surface, an output terminal fixing portion 52 protruding in a right angle direction 
from the insulating plate portion 51, and a battery holding portion 53 extending toward a part 
between the cylindrical batteries 2, which are formed integrally. 

[0024] The insulating plate 51 has a shape that can cover almost the entirety of the battery 
end surface, as shown in the back view of the insulating holder 5 in FIG. 8. Precisely, the 
insulating plate portion 51 is formed in a shape of the battery end surface of the two batteries 
with parts on the respective sides removed. Further, protruding portions 54 cross-hatched in 
FIG. 8 are made slightly thick, and the leads 8 welded to the electrodes 2A of battery end 
surface are arranged between the protruding portions 54. The output terminal fixing portion 
52 is in a shape fitted in the notch 41 of the circuit substrate 4, as shown in the cross-sectional 
view of FIG. 2, and is fitted there to protrude on the obverse surface side of the circuit 
substrate 4. The output terminal fixing portion 52 fixes the output terminals 9 bent in an 
L-shape to its obverse surface. 

[0025] The battery holding portion 53 is in a rib shape along the cylindrical surfaces of the 
cylindrical batteries 2 to hold the adjacent cylindrical batteries 2 at respective predetermined 
positions. The battery holding portion 53 extend up to between the leads 6 and the 
cylindrical siufaces of the cylindrical batteries 2, as shown in the plan view of FIG. 5, to 
insulate the leads 6 from the cylindrical batteries 2. The insulating holder 5 with the above 
configuration prevents, at the battery holding portion 53, the leads 6 from being in electrical 
contact with the outer jackets of the cylindrical batteries 2 to ensure prevention of 
short-circuit. 

[0026] In the battery pack in which the leads 6 are wired along the obverse surfaces of the 
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batteries 2, the leads 6 tend to be in electrical contact with the outer jackets at the outer 
peripheries of the battery end surface to cause short-circuit. In particular, the tendency is 
strong in the leads 6 wired and bent on the battery end surface. This is because even when 
the peripheries of the battery end surface are insulated, the leads 6 are locally in strong contact 
with the outer jackets at the peripheries to brake the insulation. In the battery pack in the 
drawing, one of the outer peripheries of the battery end surface of the cylindrical batteries 2 is 
insulated with the end surface covering portion 33 of the spacer 3, while the other outer 
periphery of the battery end surface is insulated with the battery holding portion 53 of the 
insulating holder 5. Thus, the leads 6 wired on the lead holding surface 32 can be markedly 
effectively prevented from being in contact with the outer jackets of the cylindrical batteries 
2, thereby preventing short-circuit. 

[0027] The battery pack with the above configuration is assembled in the following manner. 

(1) The distal ends of the output terminals 9 fixed to the insulating holder 5 are soldered to the 
connection portions 43 of the circuit substrate 4 to connect the insulating holder 5 to the 
circuit substrate 4. Before the insulating holder 5 is connected to the substrate circuit 4, the 
electronic components 7 mounting the protection circuit, etc. are fixed to the circuit substrate 
4. 

(2) The spacer 3 is arranged at the valley between the two cylindrical batteries 2, and the leads 
6 are wired on the lead holding surface 32 of the spacer 3. One ends of the leads 6 are bent 
along the end surface covering portion 33 of the spacer 3, and the bent distal ends are welded 
to the electrodes 2A of the cylindrical batteries 2 by spot welding, laser welding, etc. 

(3) The leads 6 wired on the lead holding surface 32 of the spacer 3 are connected to the 
circuit substrate 4 by soldering. Further, the leads 8 welded and connected to the surface 
opposed to the circuit substrate 4 are connected to the circuit substrate 4 by soldering. With 
this state, the circuit substrate 4 is connected to the cylindrical batteries 2 through the leads 6, 
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8, while the insulating holder 5 is integrally connected thereto through the circuit substrate 4, 
thereby forming the core pack. 

(4) The core pack is put into a first case lA. The insulating holder 5 of the core pack is 
provided with a fitting portion 55 for positioning, as shown in FIG. 5, in order to fix the core 
pack at a predetermined position of the first case lA, particularly, to arrange the output 
terminals 9 at accurate positions. The fitting portion 55 in the drawing includes fitting 
recessed portions 55A formed on the respective sides of the insulating holder 5, and a through 
hole 55B formed in the central portion thereof A fitting protruding portion 17 guided to the 
fitting portions 55 of the insulating holder 5 is integrally formed with the first case lA. The 
fitting protruding portion 17 in the drawing includes fitting ribs 17A guided to the fitting 
recessed portions 55A, and a fitting rod 17B inserted in the through hole 55B. As such, the 
configuration in which the insulting holder 5 is fitted in the first case 1 A to be guided to the 
predetermined position can lead to accurate positioning of the output terminals 9 regardless of 
a dimensional error of the cylindrical batteries 2. 

[0028] (5) A second case IB is connected to the first case lA, and the core pack is housed in 
the case 1 . The second case IB guides the stopper piece 13 to the stopper protruding portion 
14 of the first case lA for connection. It is noted that the first case lA and the second case 
IB may be connected together by welding or bonding the peripheral walls 12. 
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